(nukamisozuke) (15) , but no Lactococcus has ever been isolated from such Japanese food. We isolated an organism from the drain pit of a sink in a home kitchen in downtown Fukuoka. The organism was a homofermentative, L-lactate-producing coccus (6, 7) . As almost all lactate fermentation bacteria produce a mixture of stereochemical isomers of lactic acid, L-lactate is one of the desired products in the fermentation industry. However, the species used for such fermentation, L. cremoris, needs temperatures as low as 27°C (1, 8) and requires high utility consumption. Since the optimal temperature of our isolated strain for growth and L-lactate production is 37°C, it is valuable for use in industrial L-lactate fermentation. Phenotypically, this organism did not resemble any established species of the genus Streptococcus, Lactococcus, or Enterococcus (14, 17, 18) . Thus, we characterized the strain genetically.
MATERIALS AND METHODS
Bacterial strain. Strain JO-1 was isolated in the middle of May, 1986, from water in the drain pit of a kitchen sink in Fukuoka-shi, Japan. Water from the drain was directly spread on the surface of a thioglycolate agar plate with dextrose (TGC, Difco Laboratories, USA) and incubated anaerobically for 2 days. Colonies were subcultured in TGC broth for 2 days at 30°C. Biochemical characterization. Strain TO-1 was biochemically characterized according to the method of Facklam and Carey (4). Amino acid requirement was determined according to the method described by Tsunoda (20) . Lactate was analyzed by enzymatic methods using L-lactate hydrogenase and D-lactate hydrogenase. The enzymes were purchased from Boehringer Mannheim Yamanouchi Co. Ltd. The optical density of the treated solution was measured by a spectrophotometer at a wave length of 340 nm (16) . L-lactate was also determined with a YSI lactate analyzer (model 23L, YSI, U.S.A.). Other organic acids were identified and determined by HPLC using a Hitachi Model 655A analyzer with a Hitachi #2618 (cation exchange resin) 8 mm4 x 500 mm column eluted with 0.1% phosphoric acid at 60°C. Optical absorbance was monitored at a wave length of 210 nm. D and N antigen were identified with a Slidex Strepto-kit (BioMerieux, France) and antiserum from Wellcome Laboratory.
The G + C mol% was determined by HPLC using a Hitachi Model 638-30 with a column packed with 10C18. DNA extracted by Marmur's method (12) was hydrolyzed by Pl nuclease and then alkaline phosphatase according to the method described by Tamaoka and Komagata (19) . Four equimolar mixtures of nucleotides (Yamasa, Japan) was used as the standard (9) .
Quantitative hybridization was carried out in a microdilution plate, as previously described (2, 3) , in experiments at 37°C in 2 x SSC (0.3 M NaCI and 0.03 M sodium citrate) containing 50% formamide. RESULTS 
AND DISCUSSION
Strain I0-1 grew in both anaerobic and microaerophilic conditions. The organism was a gram-positive ovoid coccus, and catalase negative. It produced L-lactic acid as a major metabolic product from glucose and no other significant lower fatty acids. So the strain was first assigned to streptococci. The strain, however, grew on bile esculin agar and in 6.5% NaCI. Those characteristics indicated the strain might belong to group D streptococci, most of whose members are currently assigned to the genus Enterococcus. However, the strain did not carry Lancefield group D antigen which the members of the genus Enterococcus invariably have. It carried Lancefield group N antigen. The antigen is carried by Lancefield group N streptococci and most members have been transferred to the genus Lactococcus. The I0-1 strain required glutamic acid, leucine and valine as essential amino acids for growth and L-lactate production. This agreed well with the results for L. lactis reported by Marshall et al. (13) . Carbon source assimilation and acid production of strain TO-1 indicated in Table 1 did not resemble any established species of the genus Lactococcus. Moreover, the strain produced nisin-like antibiotic, which suppresses the growth of the members of the genus Lactococcus. These phenotypic characters were not enough to assign the strain to a taxonomic position. Thus we considered genetic characterization of strain I0-1 by determining the mol% of G + C in the DNA and quantitative DNA-DNA hybridization among selected strains of the genus Enterococcus, Streptococcus and Lactococcus. The mol% of G+ C of the DNA was 38% which resembled 38.6 of the L. lactis ATCC 19435T (14) . Quantitative hybridization among the selected strains clearly indicated that strain I0-1 was genetically more related to lactococci than to enterococci. The homology value between the type strain of L, lactis NCFB 604T and TO-1 strain was in a range from 62 to 77% under optimal conditions (Table 2 ). So we identified the strain as L, lactis.
L. lactis I0-1 strain had several characteristics different from the type strain of the L. lactis. It grew between l0°C and 45°C. The optimal temperature was 37°C with a highest specific growth rate of 1.2 h-(6). The point to emphasize is that strain TO-1 is different from the strains of L. lactis and L. lactis subspecies cremoris. In addition, the type strain hardly grew at 42°C and not at all at 45°C. Strain I0-1 could survive after heating at 60°C for 30 min. In 1 % glucose medium, strain I0-1 decreased the pH of the medium lower than 4 within a day and finally converted more than 90% of the glucose into L-lactic acid. In this respect, strain TO-1 is better adapted than the type strain L. lactis for industrial application in L-lactate fermentation.
This strain produced unidentified antibiotics whose behavior was similar to nisin (5). The molecular weights of the unidentified antibiotics were smaller than nisin and a few amino acids that occur among the nisin amino acids were lacking in the hydrolyzate of the antibiotics.
elsewhere.
The details of this subject will be reported 
